Pyogenic Infection of Liver Secondary to Infection in the
Portal Drainage Area C. G. McKENZIE,* F.R.C.S. -Brit. med. J., 1964, 2, [1558] [1559] [1560] [1561] [1562] [1563] This condition is a result of bacterial infection reaching the portal tracts from an infective lesion in the portal drainage area and producing periportal inflammation which may proceed to suppuration. These cases provide a diagnostic and therapeutic problem which it is the object of this paper to discuss. The types of lesion which may occur may be divided into two groups: (1) pylephlebitis, and (2) solitary pyogeniq liver abscess. It was emphasized by Eliason (1926) that the terms " pylephlebitis " and " pyogenic liver abscess " should not be used synonymously. Pylephlebitis is a septic thrombophlebitis of the portal vein or its branches. This condition may resolve with or without treatment or it may proceed to suppuration and abscess formation. Solitary liver abscess may result from infection reaching the liver by numerous routes. This paper is concerned only with those cases in which the route of infection is by the portal vein and the responsible organism is one of the pyogenic bacteria. Abscesses due to actinomycosis and amoebae are excluded.
Pyogenic abscesses are probably secondary to pylephlebitis which has not been recognized and has resolved except for leaving an abscess in the liver.
The essential feature of pylephlebitis is the presence of infected thrombi in the portal vein or its branches. A case of pyogenic abscess of the liver may not show this lesion, and the question then remains whether the path of spread from the primary fowus was by the portal venous system. The route by which the infection spread is especially open to question in those cases that have no demonstrable primary intra-abdominal infection. Rothenberg and Linder (1934) thought that infection from pharyngeal or cutaneous foci via the hepatic artery was a frequent cause, but were unable to prove this connexion.
From a consideration of the post-mortem appearance of these abscesses Beaver (1931) concluded that they resulted from the entry into the portal blood-stream of multiple infected emboli or discrete masses of bacteria. Stokes (1960) reported a personal series of six cases and thought that the origin of infection in these cases was from the portal drainage area. He pointed out that the organisms causing these abscesses were of the type derived from the bowel.
The Table gives It was thought that he might have an intrahepatic abscess which required drainage, so a radioisotope-scanning of the liver area using "'I-labelled rose Bengal was carried out. This investigation did not show an abscess cavity.
Antibiotic therapy was continued, but he made no progress. He felt unwell and slowly lost weight. He began to complain of pain in his right loin. His tachycardia and raised E.S.R. persisted.
Ten weeks after his first operation he was found to have a rounded tender swelling below the right costal margin immediately in front of the mid-axillary line. A fine needle was inserted into this swelling and pus obtained by aspiration.
At operation (two days later) the swelling was explored through a subcostal incision. An abscess cavity about 3 by 2 in. (7.5 by 5 cm.) extending upwards and medially was found. Histological examination of the wall of the cavity showed it to have been in the substance of the liver. Antibiotics were instilled into the cavity and the wound was closed round a tube drain.
Only a serous discharge was obtained from the drainage tube and it was removed after a few days as it was thought antibiotics had sterilized the cavity. Pus obtained by aspiration from this abscess contained Gram-positive cocci but was sterile on culture.
Tetracycline therapy was continued and his condition and appetite improved. He felt well and gained weight. He was afebrile and his tachycardia improved.
Two and a half weeks after drainage of the intrahepatic abscess he was discharged from hospital to continue tetracycline therapy and to be followed up as an out-patient. Investigations on discharge showed: haemoglobin 94% ; white-cell count 6,500/c.mm. ; E.S.R. The white-cell count gave variable results. Most cases had a high polymorphonuclear count, but in some it was within normal limits. Apart from confirming the presence of pyogenic infection, the polymorphonuclear count is not of value in establishing the diagnosis.
The sedimentation rate was raised in all cases, and in five it was 100 mm. or over in one hour. The sedimentation rate has no specific diagnostic value, but these high rates would seem. to form a feature in the pattern of the disease. Radiology X-ray examination assisted in the establishment of the diagnosis in six cases. The abnormalities noted were a raised right diaphragm in four cases and a small pleural effusion in three. In one case the only abnormality was a slight impairment of movement of the right diaphragm on screening. Pancoast (1926) described the radiological appearances of these cases in detail.
Histopathology
To confirm a diagnosis of pylephlebitis before abscess formation has taken place histological evidence is desirable. This evidence was obtained in the cases reported.
The diagnostic histological feature is the presence of pus, or infected thrombus in a branch of the portal vein. Inflammatory infiltration of the portal tracts is not diagnostic of pylephlebitis, since it may occur as a reaction of the reticuloendothelial system to infection in any part of the body.
Treatment
The results of treatment of these conditions since the introduction of antibiotics have greatly improved. During the 10-year period 1930-40 two cases, one of pylephlebitis and one of solitary liver abscess, recovered out of 23 treated at the London Hospital. The solitary liver abscess was draiped, and the case of pylephlebitis received a single injection of mercurochrome into the portal system. The latter procedure was also carried out in two other cases without beneficial effect.
This high mortality can be compared with the 10-year period 1953-63 during which six out of seven patients with these conditions at the London Hospital recovered. There have been a number of reports of successful treatment (Ottenberg and Berck, 1938; Wilensky, 1945; Gamm, 1945; D'Abreu, 1946; Wishart and Peterson, 1947; Shaldon, 1958; Klinefelter, Grose, and Crawford, 1960) .
Shaldon (1958) antibiotics should be given, and when a satisfactory response is obtained treatment should be continued until there is evidence that the infection has been completely eliminated. The usual criteria for the elimination of infection are a clinical recovery and the absence of fever. Relapse occurred in three cases when antibiotic therapy was discontinued, using these criteria that the infection had been eliminated, and one of these cases relapsed three times. These relapses show that these clinical criteria are insufficient and that before treatment is discontinued further evidence of complete quiescence of the infection should be obtained. The sedimentation rate and the liver-function tests may provide the necessary evidence.
The value of these two investigations in assessing the progress of a case is shown by Figs. 1 and 2. Fig. 1 shows the changes in the sedimentation rate and alkaline phosphatase levels which occurred during the treatment of a case of pylephlebitis. This case (No. 9) had a recurrence of symptoms on two occasions when antibiotics were discontinued while the E.S.R. and alkaline phosphatase levels were raised. Fig. 2 shows the same changes in another case (No. 7) . This patient remained unwell and had a' raised E.S.R. and serum alkaline phosphatase following drainage of a subphrenic abscess. This was thought to be due to either an intrahepatic abscess or pylephlebitis, and antibiotic treatment was started. The response in this case was not as good as was expected and the presence of a hidden abscess was strongly suspected. A swelling below the right costal margin was found to be an abscess and was drained. After drainage of this abscess the sedimentation rate and liverfunction tests showed that a more rapid improvement was occurring. Antibiotics were continued for many weeks until the tests were almost nortnal, and no recurrence has so far taken place. The necessity of a long course of antibiotics is stressed by Cronin (1961) 
Steroid Treatment
Prednisone given in addition to antibiotics was used for the treatment of two cases from St. Margaret's Hospital, Epping (see Table) . The first of these was a desperately ill child with pylephlebitis and multiple small hepatic abscesses. Prednisone 10 mg. six-hourly was given in conjunction with tetracycline 250 mg. q.d.s., and Altafur (furaltadone) 125 mg. q.d.s. A rapid improvement in his condition followed within 24 hours and eventually complete recovery took place.
The beneficial effect in this case led to the use of prednisone in a second case which had relapsed three times. The patient progressed well and seemed to make a complete recovery. It is impossible to assess the value of prednisone in this case because he might have responded equally well to prolonged antibiotic therapy alone. Stokes (1960) McFadzean et al. (1953) , who successfully treated 14 cases by this method.
Smmy
Pylephlebitis and solitary liver abscess are both sequels to intra-abdominal infection.
The incidence of pylephlebitis after appendicitis was much less in the past 10 years than in the years 1930-40. The incidence of pylephlebitis and solitary liver abscess due to other causes is not reduced to the same extent.
The outlook is very much better for cases treated -in the past 10 years than for cases treated in 1930-40.
A clinical diagnosis can be made by recognizing a pattern of clinical features and laboratory findings.
Laparotomy findings or histopathological evidence is required for confirmation of the diagnosis.
Treatment is by elimination of any known intra-abdominal infection, administration of an adequate course of antibiotics, and drainage of intrahepatic abscesses if present.
There is a tendency for relapse to occur when treatment is discontinued, and laboratory tests are of assistance in judging the progress of the case and in deciding when antibiotics should be discontinued. Burt (1950) and Fishman et al. (1950) reported their experiences in the use of beta-glucuronidase as a diagnostic test for carcinoma of the cervix. In both series it was found that with carcinoma there was likely to be a higher level of betaglucuronidase in the vaginal fluid than in normal women. In post-menopausal women the distinction was not so clear. Lawson (1959) obtained similar results in this country but found not only an overlap of enzyme values in benign and malignant conditions but also low levels in certain cases of carcinoma of the cervix. Hatzimichael (1962) studied the content of beta-glucuronidase in the cervical mucous plug, as distinct from vaginal fluid, and found in general a marked difference between benign and malignant conditions. He also found that carcinoma of the cervix was very seldom associated with low levels of beta-glucuronidase in cervical mucus.
Beta-glucuronidase, from the length of estimation and its biochemical properties, has certain disadvantages as a screening test (Walker, 1952; Walker and Levvy, 1952, 1953 ; de Duve et al., 1955; Watkins and Lawson, 1963) . Bonham and Gibbs (1962) estimated the 6-phosphogluconate dehydrogenase content of the high vaginal fluid in a number of selected benign and malignant gynaecological conditions. In their series the enzyme levels gave a definite distinction between benign and malignant disease, there being only three benign conditions with high levels of enzyme and no cases of carcinoma with low levels.
Both histochemically and biochemically 6-phosphogluconate dehydrogenase has been shown to be increased in benign and malignant hyperplasias (Chayen, 1961; Kotnis et al., 1962a Kotnis et al., , 1962b Scott et d., 1962) . 6-Phosphogluconate dehydrogenase is a cytoplasmic enzyme which facilitates its release from the cellular debris of the vaginal fluid. As the enzyme is linked to nicotine adenine dinucleotide phosphate, changes in ultraviolet absorption give a simple and rapid means of estimation.
A "well women's diagnostic clinic " has been established in the gynaecological department of this hospital in conjunction with the Corporation of the City of London. Here women are screened for carcinoma of the cervix by means of pelvic examination and exfoliative vaginal and cervical cytology. Such a clinic provides ideal material for the evaluation of the enzyme assay as a screening test, and this paper reports our preliminary findings.
Methods
The samples were obtained in a manner similar to that described by Bonham and Gibbs (1962) . The enzyme assay was essentially that of Glock and McLean (1953) 
